The problem of assessing criminal attitudes towards violence of violent offenders is very essential. It is important to measure criminal attitude using valid procedures as Self-Concept Implicit Association Test (IAT) and also consider its relationship with additional variables as attachment styles and personality traits, that could help to explain the forming and maintaining criminal attitude towards violence. The aim of this study is to research the relationship of criminal violence, adult attachment styles and personality traits of violent male offenders. Six research questions were formed. Participants were violent male prisoners (N = 77), aged 20-62 years (Mdn = 34 or M = 35.5, SD = 10.6). Methods used: Specially designed Self-Concept IAT, measuring implicit criminal attitudes towards violence; Criminal Attitudes to Violence Scale (CAVs); the Eysenck Personality Questionnaire RevisedAbbreviated (EPQR-A) and Vulnerable Attachment Style Questionnaire (VASQ). The main results showed that anxious-ambivalent attachment style is more common for violent prisoners. It was found that the greatest impact on implicitly measured attitudes towards criminal violence is made by insecurity then, explicit attitudes towards violence and then by neuroticism. The factor analyses indicated three factors. The results can be used in the process of re-socialization of violent prisoners.
Introduction
The concept of criminal attitudes has not been widely researched and there are not many valid instruments for its measurement. In the context of the paper, attention is paid to Self-Concept IAT development and its relationship to self-concept procedures. To understand the essence of attitudes towards violence, it is important to consider it through concepts as attachment styles and personality traits. 129 respond (Bowlby, 1988) . The insecurity of attachment is formed, in situations, when the caregiver fails to provide proximity or practises too demanding parenting style (Bukatko, Daehler, 2012) .
Since the beginning, attachment theory had a lifespan approach to human development. Childhood attachment is exchanged in adulthood when the primary attachment figures, parents, are replaced by a different one -a partner (Parkes, Stevenson-Hinde, Marris, 2004) . Adult attachment has been defined as: "stable tendency of an individual to seek and maintain proximity to and contact with one or a few specific individuals who provide the subjective potential for physical or/and psychological safety and security" (Berman, Sperling, 1994, 8) .
Adult attachment is bi-directional, both partners are the support givers and receivers (Shemmings, 2005) . For adults to gain proximity, it is enough to know that their attachment figure is reachable and willing to respond (Hazan, Shaver, 1994) . There are important differences between securely, avoidant and anxiously -ambivalently attached adults and the way they solve problems and behave in their romantic relationships (Tucker, Anders, 1998) . Securely attached individuals are comfortable with intimacy, trust and have good communication levels. They are supportive and friendly. Avoidant individuals have difficulties with depending on and trusting other people (Feeney, Noller, 1996) . Avoidantly attached adults tend to maintain their independence and also have a tendency to stay emotionally distant from their partner, although they also tend to be jealous. Anxious-ambivalent individuals have extreme need for love and closeness, fearing that the partner would not support and abandon them when it is needed. They also experience jealousy (Shaver, Balsky, Brennan, 2000) .
Based on the previously mentioned theoretical models, K. Bartholomew developed and explained four attachment styles that are formulated according to the way (positive or negative) a person sees himself and others. Pairing the positive (high) and negative (low) models of self and others, Secure, Preoccupied (extremely dependent), Dismissing (denying) and Fearful (avoidant) attachment styles were defined (Bartholomew, Horowitz, 1991) . The current study is based on three adult attachment styles, adjusted by C. Hazan and P.R. Shaver (1994) .
The link of attachment styles and criminal violence
Violence is defined as the most severe type of physical or nonphysical aggression that is likely to cause serious physical or psychological harm (APA Dictionary of Psychology, 2015) . Criminal violence is a violent act (usually involving physical violence -the use of physical force, often causing serious injury) that is against the law. Without the law, any kind of most immoral violent action cannot be considered "criminal violence" (Riedel, Welsh, 2011 ).
According to J. Bowlby, criminal violence is a disorder of the attachment system (Bowlby, 1984) . Violence initially could be divided in to affectionate -reaction to a threat (evolutionary basis -selfprotection) and predatory -planned, purposeful and emotionless (evolutionary basis-haunting for food) (Meloy, 1988) . More recently researchers have contributed to the theory defining affectionate violence as reaction to anger or fear and the basic characteristics are emotional, reactive, impulsive and expressive (Bushman, Anderson, 2001 ). Predatory violence is regarded as absence of emotion and threat and is deliberately planned. It is characterized as instrumental and cold-blooded (Woodworth, Porter, 2002) .
Proximity seeking has been stated as a link to both types of violent behaviour and attachment system. In predatory violence the offender seeks the victim and the drive of such proximity seeking is destructive. In case of affectionate violence, proximity causes intense defensive reaction that results in to violence (Fonagy et al., 1997) .
Analysis of the researches shoved that there is a relationship of attachment styles and criminal violence (Fonagy et al., 1997) as well as other types of violence, for example, intimate partner violence (Higginbotham et al., 2007) . The study examined relationship of attachment styles, intimate partner violence and religiosity. The results showed that insecurely attached individuals experienced more violence in their romantic relationships and was likely to be a victim. Securely attached individuals were more satisfied with their relationships and were engaged in more stable and longer-lasting relationships that adapted peaceful and productive conflict resolution (Higginbotham et al., 2007) . The results of another study showed that attachment anxiety and dependency, referring to anxious/ambivalent attachment style, provides the link between intimate partner relationship and Post Traumatic Stress Disorder (PTSD) (Scott, Babcock, 2009 ). It can be concluded that securely attached individuals are not 130 prone to predatory violence, they can resolve conflicts in a healthy non-violent manner and also will not suffer from PTSD after violent episodes.
The link of personality and criminal violence
Researchers have been trying to link personality traits to criminality for a long time (Akers, Sellers, 2012). It has been researched that certain personality traits are connected to antisocial behavior (Miller, Lynam, 2001 ). These models are: Five factor model (FFM) (McCrae, Costa, 1990), PEN (Psychoticism, Extraversion, neuroticism) model (Eysenck, 1977 ), Tellegen's three-factor model (Tellegen, 1985) , C.R. Cloninger's temperament and character model (Cloninger, Svrakic, Przybeck, 1993) .
The current research is based on the PEN model by H.J. Eysenck. To his mind, the criminal should have to provide high scores in all three dimensions of personality. H.J. Eysenck's, on temperament based, theory reflects the influence of bio-social factors on the development of antisocial behaviour and is regarded to as three-factor personality model (Eysenck, 1977) .
Individuals, who show high scores in Extraversion (E) scale are characterized as socially active, talkative, and driven by the search of adventures and new experiences. Low E scores indicate low level of arousal, thus more stimulation from the environment is needed. Individuals with high Neuroticism (N) scores suffer from more anxiety, they are more depressive, emotionally unstable and react more to unfavourable stimuli. If the N score is low, individuals have stable nervous system, that does not overreact on the stimuli of the environment. Individuals with high Psychoticism (P) scores are aggressive, antisocial and egocentric (Eysenck, 1977) .
According to the H.J. Eysenck's personality trait theory the link to criminal behaviour has been developed in the process of socialization. He stated criminal behaviour as a delay in development, because criminal behaviour is stated as selfish, and instant gratification, opposite to socialization, because in process of socialization children learn to delay the gratification and be more orientated towards the interest of society not only selfish interests (Eysenck, 1977) . Based on the theory of H.J. Eysenck, a hypothesis has been developed: high P, E and N scores indicates risk of antisocial behaviour.
It has not been yet properly stated exactly which dimension (P, E or N) is the most associated to criminal behaviour. For example, G.H. Gudjonsson, J.F. Sigurdsson, S. Young, A.K. Newton (Gudjonsson et al., 2009 ) discovered that mood swings, that is predicted by N (neuroticism) scale, influence violent behaviour more than antisocial personality traits, as evidenced by P (psychoticism) scale.
A research measured the influence of different risk factors on violent crime. The sample consisted of two groups -participants, who had a history of violent crime and participants, who didn't have any violent crime reported on them in the past. Each risk factor (personality, family, social support, coping style, impulsiveness and aggression) was assessed. Main findings of the research -groups with young people who have engaged in violent activities in the past scored significantly higher E and P rates than non-violent youth groups. With this type of personality (high Extraversion and Neuroticism), young people become nervous, suffer from anxiety and depression. This means that they are more responsive to environmental stimuli and it is more difficult for them to maintain peace. This difficulty can turn in to violent behaviour that leads to committing a crime (Qiu et al., 2014) .
Implicit methods as a measurement of attitudes towards criminal violence
The main concept of attitude towards criminal violence (criminal violence) is yet to be concluded. All of the mentioned studies as well as our previous studies have been using Implicit Association Test (IAT) as the main instrument to measure criminal attitudes towards violence. IAT is a cognitivebehavioural paradigm (computerized response latency task) that measures the strength of automatic (implicit) associations between concepts (e.g., 'positive -negative' and 'violence-piece') relying on latency measures in a straightforward categorization task (Greenwald, McGhee, Schwartz, 1998 Many of them have suggested that for measuring as sensitive issue as attitude towards criminal violence Self-Concept IAT could provide more reliable results. Self-Concept IAT has been adapted to measuring implicit self-concept by observing reaction times for classification tasks in which the concept pair used in the IAT is Self-Other (Greenwald, Farnham, 2000) .
The main novelty of the present research is that we do not only measure attitude towards violence as such. This time we add different variables (attachment styles and personality traits) and attempt to explain one of the factors, why the attitude towards violence is formulated and maintained.
The aim of this study is to research the relationship of criminal violence, adult attachment styles and personality traits of violent male offenders.
Methodology
The six research questions are:
1. Which attachment style is more common for violent offenders? 2. Is there a relationship between vulnerability, insecurity, proximity seeking, violence (measured with implicit measurement methods and self-assessment procedures), personality traits and times of previous convictions? 3. Is there a relationship between attachment styles (secure, anxious, avoidant) and attitudes towards violence and personality traits? 4. What contribution to implicitly estimated attitude towards criminal violence is made by vulnerability and its scales (insecurity and proximity seeking), personality traits, previously sentenced times and the explicitly estimated attitude towards criminal violence? 5. What contribution to explicitly estimated attitude towards criminal violence is made by vulnerability and its scales (insecurity and proximity seeking), personality traits, previously sentenced times and the implicitly estimated attitude towards criminal violence? 6. What common factors underlie the relationship between the results of measurements of the implicit and explicit attitudes towards the violence, vulnerability attachment styles and the personality traits and previously sentenced times of violent criminal offenders?
Participants
The participants were male prisoners (N = 77), aged 20-62 years (Mdn = 34 or M = 35.5, SD = 10.6), who have been convicted for violent crimes (homicide, murder, assault, manslaughter, sexual assault, rape, robbery) and are undergoing their sentence in a high security prison.
Methods

Explicit methods:
There were three explicit methods used, to measure each variable. A new Violence Self-Concept Implicit Attitude Test (Self-Concept IAT) procedure was designed with the aim to measure implicit violent attitudes reflecting them on self and others. The procedure was created in Latvian and Russian languages.
The construction of the IAT: Categories "Self" (verbal stimuli) were picked according on the best known (easily understood) words describing the concept of "me" and "others" in both languages.
The pictorial (visual) stimuli were picked according to the most common actions of violence: stabbing, strangling, fighting (hitting), shooting, attacking, violence towards women (intimate partner violence). The visualisations of all but one of the acts are graphic, thus they are not traumatizing, and everyone can use their imagination to create their own view of the situation. Two pictures of weapons (some of the most popular when it comes to acts of violence) -a gun and a knife with blood were also included as the pictorial stimuli in the target categories.
Attributes "Piece" were picked according to actions that are peaceful and do not involve high adrenalin activities (as skiing, parachute jumping), competitive activities (like team sports or boxing) and women (like couple activities, because it could be associated with intimate partner violence).
Because of the uniqueness of the sample (violent criminal offenders), it is necessary to create some modifications to the standard self-concept IAT. As D.L.L. Polaschek with colleagues stated, it is necessary to shorten and simplify the methodology, because often high-risk criminal offenders face problems with head injury, cognitive functioning and learning (Polaschek et al., 2010) . As a result, the trail periods were shortened as much as possible, to still maintain the validity of the procedure, but shorten the main duration of the procedure (Table 1) .
Apparatus: Certified licensed software E-Prime 2®.
Research Procedure
The researchers wrote an application letter to the Latvian Ministry of Justice and the Latvian Prison Administration, where the research was reviewed and authorized. The research took place in Brasa Prison and Liepaja Prison. All the participants took part in the research voluntarily, they were assured that that the research has no connection with their sentence or the possibility of probation and the participation is anonymous. The research was conducted individually. Participants completed the tasks in the same order: Self-Concept IAT measure and explicit measures. The prisoner was asked to write down how many times has he been sentenced previously and what criminal codes has he been sentenced by. The researcher thanked the prisoner for participation and answered all the questions, if he had any. It took about two weeks to gather all the data. After analysing the data, the interested employees from the prisons and the Latvian Prison Administration were invited for a seminar, to introduce them with the gained results.
Self-Concept IAT measure. The authors designed the experimental procedure Self-Concept IAT, using seven trial blocks. Performance of the implicit method took an average of 10 to 20 minutes. Participant's reaction time (RT) was registered. Each stage was preceded by a set of instructions concerning the dimensions of the categorization task and the appropriate key responses. Instructions were written in black letters on a white background and located in the centre of the screen. Each sentence began with a new line. Each target word appeared cantered on the screen. All target and category words were presented in lowercase letters. Before the start of the experiment, on a computer monitor a participant was given general instructions and specific instructions before each of the blocks (tasks). The task of the participants was the differentiation of presented stimuli. The violence Self-Concept-IAT combined verbal and visual stimulus (6 pictures with violence theme, covering different types of physical violence and 6 pictures with the piece theme, covering different types of peaceful actions preferred by men (e.g., fishing, boating, playing with children). Stimulus word displayed on the screen without auditory accompaniment and remained on the screen until the pressing a key of the participant (Table 1) . The RT for each trail was recorded as the time interval between the onset of stimulus presentation and pressing the correct key. Words were selected randomly without replacement.
To ensure the internal validity of the experiment the main parameters were unchanged (the time of stimulus presentation, the intervals between stimuli, number of stimuli -the words, the font, chromatic background settings). Age, Previously Sentenced (times)-how many times the participant has been previously sentenced, Previously Imprisonment (times) -how many times the participant has concluded a prison sentence before the present, waiting at home-is there someone waiting for him at home. The study of the data showed that the data distribution allows the use of parametric statistics methods. Methods of statistical data processing were chosen in accordance with the research questions.
To answer the first research question "Which attachment style is more common for violent offenders?" a frequency analyses: "Fisher's angular transformation φ * -test" was used.
134 There were correlations found between the scales of VASQ and EPQR-A. Between Vulnerability and Neuroticism, a positive correlation was found and between Vulnerability and Extroversion, a negative correlation relationship is found (high vulnerability relates to high neuroticism and high vulnerability relates to low extroversion (thus, introversion) and vice versa). Between Insecurity and Neuroticism a positive correlation was found. There is a negative correlation between Insecurity and Extroversion indicating that introvert people tend to be more insecure and vice versa. Between Proximity Seeking and Psychoticism a tendency to negative correlation was found. These findings partly correspond to the theory (Eysenck, 1977; Fonagy et al., 1997) . A positive correlation is found between Vulnerability and Insecurity and between Vulnerability and Proximity seeking.
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A relationship was found between factors of VASQ and attitudes towards criminal violence. Between Vulnerability and CAVs a positive correlation was found indicating that explicit pro-violence attitudes have a relationship with high level of vulnerability. There is a negative correlation between Insecurity and D (IAT), but a positive correlation between Insecurity and CAVs. Low insecurity (indicating security) corresponds to implicitly measured pro-violence attitude. On the other hand, high insecurity corresponds to explicitly measured pro violence attitude.
Meaning that even individuals with secure attachment style can have implicit pro-violence attitudes, but they will not admit them. The fact that it was a sample of violent prisoners confirms to the results. The relationships between Attachment Style and Neuroticism, Extraversion were revealed. Namely: the means of Neuroticism in the groups with Anxious and Avoidant Attachment Styles exceed the mean of Neuroticism in the group with Secure Attachment Style. Effect size is large ( Figure 6 ).
The mean of Extraversion in the group with Secure Attachment Style exceeds the mean of Extraversion in the group with Anxious Attachment Style. Effect size is medium (Figure 8 ).
The relationships without statistical significance are revealed.
• The means of D(IAT) in the groups with Secure and Anxious Attachment Styles exceed the mean of D(IAT) in the group with Avoidant Attachment Style. Effect size is low (Figure 4 ).
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• The mean of CAVs in the group with anxious attachment style exceeds the mean of CAVs in the group with Avoidant Attachment Style, which exceeds the mean of CAVs in the group with Secure Attachment Style. Effect size is low ( Figure 5 ). (Figure 9 ).
To answer the fourth research question "What contribution to implicitly estimated attitude towards criminal violence is made by vulnerability and its scales (insecurity and proximity seeking), personality traits, previously sentenced times and the explicitly estimated attitude towards criminal violence?" it was necessary to research the contribution of independent variables CAVs, Vulnerability, Insecurity, Proximity Seeking, Neuroticism, Psychoticism, Extraversion and Previously Sentenced Times to the dependent variable D(IAT), the multiple regression analysis was used. To answer the sixth research question "What common factors underlie the relationship between the results of measurements of the implicit and explicit attitudes towards the violence, vulnerability attachment styles and the personality traits and previously sentenced times of violent criminal offenders?" a set of variables were selected: D (IAT), CAVs, Vulnerability, Insecurity, Proximity Seeking, Neuroticism, Psychoticism, Extraversion, Previously Sentenced Times, and a factor analyses was applied (Principal Component Method, Rotation Varimax, total variance explained 61%, three factors). Rotation of the reduced matrixes led to the isolation of three factors (Table 5 , Figure 10-13) , named "VIN" (Vulnerability-Insecurity-Neuroticism), "PPP" (Previously Sentenced-PsychoticismProximity Seeking) and "Attitude towards violence".
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The first component "VIN" includes variables Vulnerability, Insecurity and Neuroticism (Table 5 ; Figure  10 , 11, 12). All three factors have been linked by researchers to psychological disorders, mainlydepression. It was hypothised that personality trait -neuroticism combined with poor support indicated by high vulnerability and insecurity scores provide best known model for depressive disorder, because it suggests an input from social environment and psychological factors (Brown, Bifulco, Andrews, 1990 ). Figure 10 , 12, 13). According to the results, a high number of previous sentences, high psychoticism scores, which are common in individuals, who are aggressive, antisocial and egocentric (Eysenck, 1977) and low level of proximity seeking, are connected.
The third component is called "Attitude towards violence" (Table 5 ; Figure 10 , 11, 13), which is interesting, because it includes implicitly and explicitly measured attitudes towards violence, although there was no correlation found (Figure 3. ). The fact that this factor was formed shows that the specially designed Self-Concept IAT measures attitudes towards criminal violence as CAVs does. 
Conclusions
In the theoretical background attachment theory leading to adult attachment styles in the connection of criminal violence was analysed, as well as personality theories and the relationship of personality traits and criminal violence. It was stated that both -attachment and personality trait -theories are biologically based, at the same time they are influenced by social factors. The studies showed that insecure attachment styles (avoidant, anxious ambivalent) are connected to criminal violence and high levels of neuroticism, psychoticism and extraversion are also connected to criminal violence.
To measure implicit attitudes towards criminal violence, specially designed Self-Concept Implicit Attitude Test was constructed for the present research. Both pictorial (visual) and verbal stimuli were used. Categories-self and others (verbal stimuli) and attributes-criminal violence and peace (visual stimuli). To measure attachment styles, personality traits and explicit attitudes towards violence selfreport procedures were used. The sample of the study consisted of violent criminal offenders undergoing their sentence in high-security prisons in Latvia.
The results showed that anxious-ambivalent attachment style is more common for violent prisoners. It was found that high vulnerability rates are related to high neuroticism and high vulnerability relates to low extroversion (thus, introversion) and vice versa. It was found that introvert people tend to be more insecure and vice versa. Between Proximity Seeking and Psychoticism, a tendency to negative correlation was found. The results also showed that explicit pro-violence attitudes have a relationship with high level of vulnerability.
It was found that the greatest impact on implicitly measured attitudes towards criminal violence is made by the variable Insecurity then, by CAVs and then by Neuroticism. The greatest impact on explicitly measured attitudes towards criminal violence is made by the variable Insecurity then by Previously Sentenced Times and then by D(IAT). Factor analyses indicated three factors named "VIN" (Vulnerability-Insecurity-Neuroticism), "PPP" (Previously Sentenced-Psychoticism -Proximity Seeking) and "Attitude towards violence".
The results can be used in the process of re-socialization by prison psychologists working with violent prisoners, in understanding why the criminal attitudes are formed that leads criminals to violent behaviour. 
